Rongelap and Ailinginae atolls are best known as the home of Rongelap islanders who were displaced following exposure to nuclear radiation in 1954. As a result, the atolls have experienced various levels of habitation in the last fifty years. Consequently, a thorough survey of the flora of the atolls has not been undertaken since William Randolph taylor visited the area in 1946 prior to the nuclear tests in the area. our chief research objectives were to document the terrestrial vascular plant species richness of both Rongelap and Ailinginae atolls and to provide baseline data on distribution between islets within the atolls. The flora of the atolls was investigated using transect methodologies and plant checklist surveys. Sixty-three vascular plant species were found on Rongelap atoll and 29 species were identified on Ailinginae atoll. The repatriation of the Rongelap community provides a wonderful opportunity for future research examining changes in species diversity and abundance throughout and following construction within the atoll. Taylor's work provided a snapshot of the flora of Rongelap prior to the changes invoked by nuclear testing and the evacuation of the community. this work provides a baseline of data (prior to the construction of most of the community) that we hope others will build upon by examining both terrestrial and marine species.
INTRODUCTION
Atoll environments are extreme and support very few terrestrial plant species. Atoll species face several challenges to survival such as high salinity levels, drought, disturbance, and poor soils (Manner et al., 1999) . there are few species that can survive in these conditions therefore, most atoll species are indigenous and common, very few are endemic (Mueller-dombois and fosberg, 1998) . Species diversity on atolls is largely determined by rainfall levels. for example, Canton Island in the Phoenix group receives 500 mm of rainfall a year and is inhabited by only 14 vascular plant species while Arno Atoll in the Marshall Islands supports nearly ten times as many species with 4,000 mm of rainfall (Wiens, 1962; hatheway, 1955) .
Unfortunately, we have no record of the original vegetation of the Marshall Islands (Mueller-dombois and fosberg, 1998), but it is thought to have been composed of a small number of species common throughout the Pacific (Muller and Vander Velde, 1999) . Indigenous species diversity in the Marshall Island archipelago ( fig. 1 ) is a continuum with 9 indigenous species found on taongi (Pokak) in the north (Muellerdombois and fosberg, 1998) at one end of the continuum and 44 and 56 indigenous species on Arno and Majuro atolls (hatheway, 1953; vander velde, 2003) at the other end. Within the Marshall Islands, the indigenous vegetation is relatively similar from atoll to atoll, but with recent introductions of ornamental, weedy, and food species from all over the world, vander velde (2003) recorded 563 species on Majuro Atoll, home to the capitol of the Marshall Islands.
Because of the poor species richness of the vegetation, the first inhabitants of the Archipelago had to depend on the few indigenous species available and a few they brought with them. As a result, they found numerous uses for the species they had available and manipulated the environment to suit their needs (Muller and vander velde, 1999) . this manipulation was so pervasive that in speaking of a survey performed on Bikini Atoll (a neighbor of Rongelap Atoll) fosberg (1985) asserted that he was unable to find any unaltered natural vegetation. Thaman (2006) further suggests that the terrestrial ecosystems of the Marshall Islands are poor, degraded, disturbed, and highly modified. this is due to several factors including, limited land area, rapid urbanization and damage during World War II, plant introductions, and low native habitat diversity.
Study Sites
Rongelap Atoll lies at the drier northern end of the Ralik chain in the Marshall Island archipelago. The atoll consists of 61 islets with a combined area of 3.07 square miles while the lagoon has an area of 387.77 square miles. The vegetation is simple and typical of the floras of other atolls in the Northern Marshall Islands (Taylor, 1950; thomas et al., 1989) .
In 1946 William Randolph taylor visited Rongelap Atoll as part of an effort by the United States government to document the plant and animal life of the area. the data gathered was to provide a baseline for future comparison of Bikini and the nearby atolls prior to and following nuclear testing. during his visit to the atoll, taylor (1950) collected 38 vascular plant species and hinted at relative abundance for a few species. taylor's collection provided a starting point for this research on Rongelap as well as an opportunity to make comparisons of the flora before and after atomic tests took place.
As a result of exposure to nuclear fallout indigenous Rongelap Islanders have a complex evacuation history and have not inhabited the atoll since 1985 (greenpeace, 2005) when they evacuated because of health and safety concerns. they are still dealing with health concerns and living in exile but hope to return to live permanently on Rongelap again soon.
the uninhabited atoll of Ailinginae is made up of 25 islets ranging from one to three meters in elevation. the atoll is located approximately 13 km west-southwest of Rongelap Atoll. traditionally, Ailinginae was occupied for brief periods by Rongelap Islanders gathering resources such as crabs, fish, and turtle eggs. While the vegetation is predominately indigenous, there are aboriginal (Morinda citrifolia and Tacca leontapetaloides) and colonial (Cocos nucifera) introductions present. Since the Rongelap Islanders evacuated Rongelap Atoll, Ailinginae has not been utilized as a resource. In fact, few if any visitors have been there in the last 50 years as the U.S military actively restricted access to the area (Matayoshi, 2001 ). objectives our chief research objectives were to document the terrestrial vascular plant species richness of both Rongelap and Ailinginae atolls and to provide baseline data on distribution between islets within the atolls. We expected to find the same plant species collected by taylor (1950) on Rongelap. We further predicted that plant species would be distributed within the atolls based on theories of island biogeography (niering, 1963; MacArthur and Wilson, 1967) . that the number of species would increase with increase in islet area. or in other words, that the larger islets would support more species than the smaller islets within the atolls. 
METHODS

Rongelap Atoll
the current availability and distribution of vascular plant species on Rongelap Atoll were investigated using a combination of belt transects (hill et al., 2005) and a checklist inventory (McClatchey and Bridges, 2007) . transect courses were chosen by dividing each surveyed islet into sections and completing three random (determined using a random number table) parallel transects two meters wide and 25 meters apart within each section ( fig. 2) . each transect was run perpendicular to the island from the edge of the lagoon through the vegetation to the ocean side beach using gPS. In determining which sections of the islets would be included, an attempt was made to survey all resource areas including the ocean side beach, strandwall, rubble land complex, broadleaf scrub and coastal forest, breadfruit and coconut agroforestry, taro patches, habitation zones, and the lagoon beach (Merlin et al., 1994; Mueller-dombois and fosberg, 1998) .
A checklist inventory (Bridges and McClatchey 2005) was kept throughout the vegetation survey in order to record data regarding species not encountered within the transects. the checklist included all species encountered throughout all environments visited within the atoll. All plant species encountered were photographed, collected (Alexiades, 1996) , and documented through herbarium vouchers (Merill, 1981) that were collected with the permission of the Rongelap government and indigenous landowners and deposited in the herbaria of the University of hawaii at Manoa (hAW).
Ailinginae Atoll
The flora of Ailinginae was investigated using two methods, a quantitative plant survey using transects and a general plant checklist survey. A detailed description of these methodologies is given by Bridges and McClatchey (2005) . the survey of Ailinginae resulted in 22 transects with an average length of 234 m. the total length of all transects was 5,047 m covering 2.4% of the total area of the surveyed islets ( fig. 3) . 
RESULTS
Rongelap
Atoll nine islets including, Arbar, Bokanrokut, Bokjelto, enealo, eneaetok, looj, lukotoke, Rongelap, and tufa were surveyed in Rongelap Atoll. A total of 60 individual transects were completed on the surveyed islets. half of the transects were conducted on Rongelap, the largest islet within the atoll. transect length varied with the longest at 740 m and the shortest at 32 m depending on the size of the islet being surveyed. Average transect length was 206 m, while the total length of all transects was 12,354 m. Sixtythree vascular plant species were found throughout the atoll. Species were not uniformly distributed throughout the atoll (table 2) . the largest islet of Rongelap was home to all but two species (Bruguiera gymnorhiza (L.) Savigny and Pemphis acidula forster) while Bokanrokut, the smallest of the surveyed islets, supports only three. Guettardia speciosa, Scaevola taccada, and Terminalia samoensis were found on all nine islets surveyed while Cassytha filiformis and Heliotropium foertherianum were found on all but one islet. twenty-seven species, most of which are ornamental, food, and weedy species are found only on Rongelap islet. Ailinginae Atoll eight of the largest islets in the atoll including Sifo, Mogiri, enibuk, eniuetakku, Ribinouri, Kuobuen and Knox were surveyed. A total of 29 species were identified throughout Ailinginae Atoll (table 1) . eleven of these species were found on each of the surveyed islets including: Boerhaavia tetandra, Cordia subcordata, Fleurya ruderalis, Guettardia speciosa, Lepturus repens, Microsorium scolopendria, Pemphis acidula, Pisonia grandis, Scaevola frutescens, Suriana maritima, and Heliotropium foertherianum. three species, Cassytha filiformis, Ipomoea alba, and Morinda citrifolia were each only lacking from one islet (Bridges and McClatchey, 2005) . While running transects, grass and sedge species were lumped together because of difficulty and time needed for identification of these species therefore specific distribution data for these species is not available.
Species diversity varied considerably within the atolls between the large and small islets. In fact, one transect through the widest part of Rongelap islet (724 m.) contained 20 species while a transect across the tiny islet of Roggutsu (48m.) contained only two. these transects were the extremes and the remaining transects fell within a continuum between the two. As a general rule, the longer the transect, the more species diversity was found. With that being said, there were islets within each of the atolls that did not fit the predicted pattern of increased species numbers with increasing area. Reasons for this could be that we may not have encountered all species within all islets, or it may be that within a small island ecosystem such as an atoll, the benefits of increased area are less important than other stochastic factors such as rainfall, habitat, storms, and a freshwater lens (Wester et al., 1992 (Wester et al., , lomolino, 2000 . McClatchey and Bridges (2007) further suggest that within an atoll, the shape of islets may also be a factor that affects species richness with vegetation of round islets being more diverse than more narrow islets. our data certainly seems to support this hypothesis since the longer transects ran through the widest or most round sections of the islets although more analysis will have to be done before drawing any further conclusions.
CONCLUSIONS
the species diversity of Rongelap will change as it is once again manipulated by Rongelap Islanders. As the Rongelap community prepares to inhabit the atoll on a permanent basis, they will likely be introducing new species from Majuro and Kwajalein atolls where they are living now. Both atolls have large populations and are major thoroughfares for the country. Residents of Majuro in particular enjoy receiving and sharing new species (vander velde, 2003) . In fact, Rongelap Islanders have already begun trading cuttings of Sida fallax Walps., which is found naturally on Rongelap, but not on Majuro. Also, as members of the Rongelap community return they will bring with them ornamentals and food species for their gardens and will inadvertently introduce new weed species in the process. these introduced species will likely spread from Rongelap islet to other islets in the atoll. It is then feasible that those species could be introduced to Ailinginae either through planned or accidental introductions.
Ailinginae is currently being considered for World heritage Site status, which would certainly stem the tide of plant introductions by limiting visitors and activities within the atoll. Distance from Rongelap and the difficulty of the journey will likely further deter visitors. While the resources on Ailinginae are similar to those on Rongelap there are many more Coconut Crabs (Birgus latro) on Ailinginae that may be affected by the repatriation of the Rongelap Community. Coconut crab is a culturally important species that the community has not had access to since their evacuation. As a result, it is a prized delicacy that may entice community members to visit the atoll and harvest other resources as well as crabs.
the repatriation of the Rongelap community provides a wonderful opportunity for future research examining changes in species diversity and abundance throughout and following construction within the atoll. Which species will be introduced? how will human maintenance and manipulation change the landscape? taylor's work provided a snapshot of the flora of Rongelap prior to the changes invoked by nuclear testing and the evacuation of the community. this work provides a baseline of data prior to construction of most of the community that we hope others will build upon by examining both terrestrial and marine species.
